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1. Introduction 


For the culture of greenhouse plants pine litter is a much-used substrate. Fo obtain an 
optimal plant growth chemical fertilizers are added. These compounds applied in high doses 
can be very harmful to an enchytraeid population, especially to Cognettia sphagnetorum 
(Vesp.). A constant dose of 2g of the mineral fertilizer Alkrisal (18-6-12) per litre of pine 
litter caused a 90°, mortality of the enchytraeid population after one month and 95 
mortality after three months (HEUNGENS 1980). 

Besides fertilizers the acidity (pH) of the substrate is also of importance. The present 
experiment was designed to test the influence of pH on a Cogneltia sphagnetorum popula- 
tion in pine litter. However it is very difficult to affeet the pH without affecting at the same 
time the conductivity (salt concentration). To establish precisely whether the primary ef- 
fect is acidity or conductivity is rather difficult. 


2. Material and methods 


At the beginning of December 1980 a test was carried out with a fresh pine litter substrate (Pinus 
silvestris). The pH was situated between 4.2 and 4.7 with a mean of 4.41 and a standard deviation 
of 0.15 (n = 8). This substrate was put in plastic containers (10 ] ground per container) and treated 
with acids, bases and with both (= salts). 


Table 1. Progress of plL and conductivity (4S + em~?) in the test subtrates (*) 


After A 1 1"), 2 4 EUA t 
month E 7 ie months 
control pil 4.4 4.1 4.5 
Seem 95 185 200 
nitric acid pul 3.4 BA 3.8 
essen? 380 370 410 
citric acid pil 3.9 3.8 4.3 
HSeemw! 120 145 155 
pu 4.0 4.1 44 
PSs emt 990 1,050 1,200 
calciumeitrate pI 5.6 4.8 
ween? 90 350 
calcium- pil 7.0 G7 
hydroxide Seem? 235 340 
potassium- pul S 7.0 56 
hydroxide Seem? 560 430 500 950 


(*) mean of 4 observations. 


1) Research subsidized by the Institute for the Encouragement of Scientific Research in In- 
dustry and Agriculture (1. W.0.N.L.). 
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Seven modalities were obtained with following doses: (1) control; (2) citric acid (6 gl~ sub- 
strate); (3) nitric acid (6.5 ml 1 n HNO, -1-1); (4) potassium nitrate (3 g 1); (5) calcium citrate 
(1.6 g Ca(OH), + 4 g citric acid 1-1); (6) potassium hydroxide (3 g 1); (7) calcium hydroxide (4g 17). 

The test was carried out with four replications of 10] substrate over the following temperature 
ranges: Dec, 4—9°C, Jan. 2—8°C, Febr. 2—12°C, March 6—16 °C, April 5—18°C and May 
12—21°C. The humidity was adjusted weekly by means of rainwater. The progress of pil and 
conductivity (Table 1) was achieved by the method of IleunceNs et al. (19 om Table 1 it can 
be concluded that KNO, also increases the acidity and Ca-citrate the alkalinity. Citric acid was 
probably converted enzymically (bacterially) by the end of the test. By building up K,CO, potas- 
sium hydroxide presented after 6 months a more moderate pH. The measurements prove that the 
buffer capacity of the litter was maintained. 

The enchytracids were sampled after 1—2—3—4'/, and 6 months. The samples had a volume 
of 100 ml and the enchytracids were collected by means of Baermann funnels. The sample number 
hag 140 (7 treatments «5 periods x4 repetitions). Cognetlia sphagnetorum was highly dominant 
(> 96%). 


3. Results 


The global analysis of variance was carried out on the 140 observations. For that pur- 
pose a transformation was effected to obtain a normal distribution of the data. A log (x + 1)- 
transformation of the number of enchytracids per 100 ml substrate was used. The result 
of the analysis of variance is given in Table 2. 


Table 2. Results of the analysis of variance after log (x + 1)-transformation of the data*) 


Sum of Squares d.f. Mean Squares F-calculated F-table 
(p = 0.01) 

Total 139 — — 

Treatments (T) 6 

Periods (Time) (P) 4 

Blocks (B) 3 

Tx P 24 

T3 B 18 0.070,7 — 

PxB pe 0,044,6 — 


Residual error 72 0.044,0 = a 


*) number of enchytraeids per 100 ml. 


From the data of Table 2 it can be concluded that a pronounced significant result was 
obtained, especially for the treatments, but also for the period. The interaction between 
both factors was significant. To the contrary none of the factors relating to the blocks (re- 
petitions) were significant. 

The arithmetic and logarithmic means, according to the treatments and the period of 
sampling, are given in Tables 3 and 4 together with the least significant differences. 

Table 3 shows that no difference between the size of the enchytraeid population for the 
three middle periods was stated, contrary to the first and last periods of sampling which 
differ markedly from the 3 others, At the start of the experiment the population was dis- 
turbed by the intensive mixture of the substrate with the applied compounds. 


Table 3. Arithmetic and logarithmic mean number*) of enchytraeids per 100 ml substrate accord- 
ing to period of sampling 


Period 1/n > log (x + 1) 
After 1 month 1.010 

2 months 1.417 

3 months 1.403 

+1/, months 68.2 1.345 

6 months 244.8 1,523 
l.s.d. (0.01) 0.149 


*) n = 28 
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Besides there was the shock effect of the treatments, resulting in the smallest population 
at the first sampling. At the last sampling there were counted far more enchytraeids. This 
can be explained by the higher temperatures at the end of the test and the manner of re- 
production of the dominant species Cognettia sphagnetorum (ABRAILAMSEN 1972) which nor- 
mally reproduces asexually through fragmentation (LuNpKvisT 1981), The adaptation to 
a constant environment which seems to favour asexual reproduction is clear (GHISELIN 
1974). 


Table 4. Arithmetic and logarithmic mean number*) of enchytravids per 100 ml substrate accord- 
ing to treatment 


Treatments ijn > log (x + 1) 


control 

calcium citrate 
citric acid 

calcium hydroxide 
nitric acid 
potassium hydroxide 
potassium nitrate 
l.s.d. (0.01) 


+). w= 20. 


Table 4 shows that each treatment differs significantly from the others (for p = 0.01). 
It is clear that the applied compounds had a pronounced negative effect on the population 
density. For example KNO; at 3 g per litre substrate destroyed practically completely the 
enchytraeid population, given that only 0.05%, of the control survived this treatment. 
From the sequence of the toxicity it appears clearly that the population decrease is not due 
to the pH. The population sizes of the HNO, and KOH treatments are closest together. 

It is known that a high conductivity of the soil solution causes a sharp decrease of the 
enchytraeid population (HeuxGens 1980). Since the value of the conductivity according 
to the treatments is known (Table 1), the correlation and regression between the conducti- 
vity of the soil solution (uS-em-!) and the population density (number of enchytraeids 
per 100 ml) may be calculated. For the latter value the logarithmic mean of the 4 indepen- 
dent repetitions (blockscontainers) was taken, thus obtaining 35 pairs (one per 7 treatments 
x5 periods), The 35 pairs of data are given graphically in Fig. 1. 

The calculation of the correlation gave a highly negative result (r = —0,816,1), not- 
withstanding the application of such different compounds. The confidence level for p = 0.001 
and 33 degrees of freedom is only 0.533,0. The conductivity is thus responsible for 2/3 of 
the population density of the enchytraeids. 

The regression line conforms to log (y + 1) = —0.002,092x + 2.240,9. Considering the 
fact that the normal electrical conductivity of a pine litter soil solution is between 75 and 
200 uS - cm we can read on Fig. 1 (or calculate) that between 910 —970 uS + em only 1% 
of the enchytraeid population survives and at 1,050 uS - em~ less than 0.17%. 


4, Discussion 


The osmotic pressure of a solution of a known salt is usually calculated from the elec- 
trical conductivity. Salts, acids and bases can have a toxic effect to plant growth. Besides, 
the osmotic pressure of the soil solution, which depends on the applied compounds, is clo- 
sely related to the rate of water uptake. The enchytraeid cells seem also to be very sensi- 
tive compared to those of organisms such as nematodes (HEUNGENS 1981) and to a lesser 
degree mites and collembola (HEUNGENS & van DAELE, in press). 
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Lunpkvist (1981) found that intensive nitrogen fertilization resulted in a significantly 
decreased number of enchytraeids. Six months after fertilization there was a decrease of 
20%. For a decrease of 20%, we need only an increase of 5048+ cme, which is directly 
reached with a nitrogen fertilization. 

Because the ammonium and nitrate nitrogen are susceptible to transformation, uptake 
and leaching their long-term effect can be very different. Fertilizers moreover have an in- 
fluence on the food availability for some microorganisms and so a positive influence on the 
substrate environment. 

Lunpkyist (1981) also stated that liming as well as acidification resulted in a 10% 
decrease in the number of enchytraeids. Laboratory experiments indicated that growth 
and subsequent fragmentation rate of Cognettia sphagnetorum are lowered by low soil pH. 
This author supposes that the main long-term effect of a changed pH on the population 
may be due to a reduction of the growth rate of C. sphagnetorum. In nature where leaching 
of mineral compounds is possible, the clear-cut effect obtained in the laboratory is not so 
striking. 
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Fig. 1. Regression line between the number of enchytraeids per 100 ml (y-axis) and the electrical 
conductivity in eS - em~! (x-axis), 
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If the aim of our experiments had been in the first place the correlation between the 
Cognettia population and a really enhanced electrical conductivity with a good dispersion 
of the conductivity data between 100 and 1,L00 4S- em~ we could undoubtedly realise a 
correlation coefficient of about --0.95. Yet our aim was the influence of the pH. 

Enehy is and especially Cognettia sphagnetorum are striking indicators of the degree 
of salinity of a soil. 


5. Résumé 


fluence de quelques acides, bases et sels sur une population d’enchytréides 
dans la litière de pin 


sont nuisibles aux enchytréides. 
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Synopsis: Original scientific paper 


HEUNGENS, A., 1984. The influence of some acids, bases and salts on an enchytravid population on 

a pine litter substrate, Pedobiologia 26, 137—141. 

Pine litter substrate was treated in the laboratory with some acids, bases and sults to investigate 
the influence of the pH on the enchytraeid population (Cognettia sphagnetorum). The results prove 
that the influence of the pH was marke: insignificant on the enchytracids compared with the 
strong influence of the electrical conductivity of the soil solution. The regression line between the 
conductivity and the enchytraeid population was very significant (p > 0.001) and the correlation 
coefficient highly negative (—0,82) which proves the harmful effect of all compounds which increase 
the conductivity. 
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